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1 Introduction
During SA4#82 3GPP SA4 agreed on the ISO BMFF Common Profile as defined in ISO/IEC 23009-1:2014/Amd.1:2015 as the baseline for profile work in 3GPP DASH. During this meeting 3GPP SA4 received an LS from DASH-IF in S4-150434 providing the DASH-IF Interoperability Points for version 3.0 along with the features. The DASH-IF profile is based on the ISO BMFF Common Profile with additional restrictions and extensions. This document reviews the features and IOPs in DASH-IF IOPs, provides the differences to 3GPP-DASH and encourages to align with the DASH-IF IOP simple profile to the most extent, especially as this covers a large portion of the use cases and objectives covered in the eDASH WID and also addresses the issue of industry alignment.
2 DASH-IF Features and Interoperability Points in v3.0
2.1 DASH-IF Features

The features documented in v3.0 of DASH-IF Interoperability Points are summarized in Figure 1. Three different areas are differentiated, media, content protection and DASH features. The features are mostly considered as a support by the client and may or may not be used by the content author for certain use cases and deployment scenarios.

A summary of the features is provided in the following.
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Media:

2.2 Media

· Video

· AVC SD: support for H.264 (AVC) "Progressive" Main Profile level 3.0 and the DASH related features in ISO BMFF and DASH.

· AVC 720p: support for H.264 (AVC) Progressive High Profile level 3.1 and the DASH related features in ISO BMFF and DASH

· AVC 1080p: support for H.264 (AVC) Progressive High Profile level 4.0 and the DASH related features in ISO BMFF and DASH
· HEVC 720: support for HEVC Main Profile level 3.1 and the DASH related features in ISO BMFF and DASH.

· HEVC 1080: support for HEVC Main Profile level 4.1 and the DASH related features in ISO BMFF and DASH.

· HEVC-10 1080: support for HEVC Main-10 Profile level 4.1 and the DASH related features in ISO BMFF and DASH.

· Audio

· HE-AACv2 is also standardized as Enhanced aacPlus in 3GPP TS 26.401.
· Different multichannel audio extensions

· Subtitle

· CEA-608/708 Digital Television (DTV) Closed Captioning in SEI messages

· W3C TTML and the SMPTE profile on SMPTE Timed Text.

2.3 Content Protection

· ISO/IEC 23001-7 CTR: Common Encryption of NAL structure video and other media data with AES-128 CTR mode

· Multiple DRM: Support for decryption of a single Representation by multiple DRM systems

· Key Rotation: Key rotation (changing media keys over time)
2.4 DASH Features

· Addressing $Number$, $Time$ and Segment Index. The addressing permits the use of templates and for On-Demand profile

·  Duration Signalling using @duration (approximate with 50% variation) and Segment Timeline (accurate).
· Trick Mode: Separation and Annotation of trick mode Adaptation Sets

· MPD Events: Event streams provided in the MPD as defined in ISO/IEC 23009-1:2014

· Common Profile: ISO BMFF common profile as defined in ISO/IEC 23009-1:2014/Amd.1:2015

· SAP type 2: Use of closed GOPs for at the start of each Segment. This is a further restrictions compared to the Common Profile.

· Adaptation Set Constraints: Constraints on Representation in one Adaptation Set for DASH specific issues

· On-Demand: Support for on-demand services through the on-demand profile in MPEG using the single segment approach.

· Simple Live: The simple live interoperability point permits service offerings with formats defined in the first edition of ISO/IEC 23009-1 and the client is not required to parse media segments for proper operation, but can rely exclusively on the information in the MPD.
· Main Live: The main live operation permits service offerings with formats defined in the second edition of ISO/IEC 23009-1. In this case the DASH client may be required to parse media segments for proper operation including detection Inband events and presentation times.

· Cookies: HTTP state management 1 mechanisms (also known as Cookies) as defined in RFC 6265 [37] for first-party cookies.

· UTC Timing Synchronization: Clients synchronize their clocks to the sync defined in the MPD using the UTC Synchronization defined in ISO/IEC 23009-1:2014/Amd.1:2015.

· Edit List & negative composition offset: Clients support the synchronization to the media data based on both, the edit list and the negative composition offset.

· Inband Events: Extracting inband events from segments for the purpose of DASH client operation or the handing of events to an application.

· Bitstream switching: Additional Adaptation Set constraints if bitstream switching is set to true in order to simplify client operation.

· Server-based ad insertion: The support the tools such that the server can do ad insertion included target ad insertion, i.e. combination of tools such as xlink, cookies and Periods.

· App-based ad insertion: A system that enables ad insertion using inband event messages and a full app control, possibly requiring multiple media decoders for each media type.

· CICP-based metadata: Signalling of media properties based on CICP, for example video and audio related parameters in order to support the selection of Adaptation Sets.

· Continuous Multiperiod: The ability to add periods for synchronization or ad insertion opportunities without necessarily reinitalizing the media decoders.

2.5 DASH-IF IOPs

In DASH-IF IOPs v3.0, 4 interoperability points are defined. Two of them mostly differentiate in media codec support, namely the exclusion and inclusion of HEVC. In two other subsets, the differentiation is in terms of DASH features. As 3GPP includes HEVC, the focus is in the following on the two profiles that include HEVC, namely:
· DASH-IF IOP simple
· DASH-IF IOP main
The two profiles are documented in terms of features in Figure 2. Whereas the main profile basically supports all features from above except for the multi-channel audio, the simple profile excludes all requirements for segment parsing in the DASH client, as well as HEVC-10.
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3 Relation to 3GP-DASH and eDASH

3.1 Background
This section provides the relationship of 3GP-DASH as defined in TS26.247 in Rel-12 and the work objectives in eDASH.  
3.2 Comparison with TS26.247 Rel-12

In the initial comparison, the 3GPP DASH related features compared to TS26.247 Rel-12 are discussed. Figure 3 provides an overview on the coverage of features of the DASH-IF features and what is supported in TS26.247 Rel-12. There are issues on the client and the content that need to be considered, i.e. 

1. can a 3GP-DASH-client play DASH-IF IOP simple content and what is missing

2. can a 3GP-DASH-client play DASH-IF IOP main content and what is missing
3. can a DASH-IF client play a content that is offered in 3GP-DASH and what is missing

Missing support in 3GP DASH clients to support playing DASH-IF IOP simple content
· On the codecs, only up to 720p is supported by the codec restrictions in 3GPP

· No Content protection tools based on DASH-IF are supported

· No subtitling format as defined in DASH-IF is supported

· On addressing, the $TIME$ feature is not supported

· On duration Signalling, the Segment Timeline is not supported

· The trick mode restriction is not supported

· MPD events are not supported

· Missing support of negative composition offsets (?)

· Missing support to CICP metadata

· Missing support of Asset Identifier to completely support Server-based ad insertion and some documentation and clarifications on the exact details
· Missing support of clear content and client operations for the simple live profile without any additional syntax and semantics.

Missing support in 3GP DASH clients to support playing DASH-IF IOP main content

· Main live

· App-based Ad Insertion

· Inband Event

· HEVC-10

Missing support in 3GP-DASH content to support playing on DASH-IF clients supporting the DASH-IF IOP simple client

· The common profile is not supported

· No Adaptation Set constraints are defined in 3GPP

· The restrictions on starts with SAP, closed GOP and non-multiplexed Representations are not supported
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3.3 Work Item Objectives for eDASH

In order support some of the work item objectives in eDASH, features and tools defined in the DASH-IF may serve as a prime candidate. Several work item objectives are provided from S4-140486:

1. For Live Services (see clause 6.2 of TR26.938), TS26.247 supports all basic aspects to offer a live service. Additional tools may be considered to optimize efficiency and robustness. MPEG-DASH second edition defines certain tools for this purpose that may be considered to improve latency. In addition, the use of certain HTTP delivery modes may be considered.
2. For Content Protection (see clause 6.3 of TR26.938), TS 26.247 is agnostic to the DRM that is used. However, neither in TS 26.247 nor in 3GPP file format TS 26.244 there is explicit support for common encryption nor key rotation. Consider adding support for common encryption.
3.  For Content and Device Interoperability (see clause 6.6 of TR26.938), it was identified that 3GP-DASH as defined TS26.247 lacks a profile that is aligned with existing industry practices. Consider defining profile(s) aligned with industry practice.

4. For Ad Insertion, Rel-12 TS 26.247 supports Ad-insertion and we will consider further optimizations provided in ISO/IEC 23009-1 second edition to enable more comprehensive and more feature rich use cases. 
For 1), the additional clarifications that are specified for the simple live content are considered sufficient to cover work item objective 1. The addition of segment timeline for accurate segment durations and possibly the $TIME$ extension is considered sufficient. For details refer to S4-150415.

For 2), the tools for content protection defined in the DASH-IF solve the objectives and use cases of the work item. For details refer to S4-150417.

For 4), small extension of tools and the support of Asset Identifiers solve the use cases for Ad Insertion. For details refer to S4-150416.

For 3), by relying on the tools define in DASH-IF IOP simple, a significant alignment with the common industry practice is enabled. Clarifications on the relation to the Common profile defined in MPEG, the reference to CICP based metadata (also discussed in the TV Prof work item), as well as the use of negative composition offsets solves several of these issues. The proposed extensions are shown in Figure 4. The red and orange aspects address the use cases as mentioned above and significantly align with the simple profile.
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4 Proposal
It is proposed to focus on the extensions proposed in section 3.3 to completely address the work item objectives of eDASH as documented in the above section. For more details on 
· Live services, refer to S4-150415
· Ad Insertion, refer to S4-150416
· Content Protection, refer to S4-150417
Appropriate CRs to address the profile work will be provided in an upcoming meeting.

Figure � SEQ Figure \* ARABIC �1� Summary of DASH-IF features in v3.0





Figure � SEQ Figure \* ARABIC �2� DASH-IF IOP simple and main profile





Figure � SEQ Figure \* ARABIC �3� Current TS26.247 feature coverage





Figure � SEQ Figure \* ARABIC �4� Proposed additions in eDASH to solve certain use cases
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